The main goal of the present paper was to study the possibilities for application of herbicides during vegetation of cape gooseberry. Herbicides Afalon 100 and 150 ml/da and Agil 85 and 150 ml/da were applied at the moment of the beginning of bud formation on the Plovdiv variety. The control was not treated, but it was hoed. Twenty days later, species, number and weight of weeds; number of dead cape gooseberry plants; weight, diameter and length of fruits (in botanical maturity) were investigated. Productivity and chemical components were determined. The highest effectiveness, lowest weed number and weight were observed when using Afalon 150 ml/da which controls annual dicotyledon weeds. Total weeds weight decreased mainly due to Afalon. The highest percentage of dead plants was established after application of 150 ml/da Afalon. The highest productivity was established in control. Investigated herbicides, Afalon and Agil, did not demonstrate satisfactory selectivity in cape gooseberry.
Introduction
Cape gooseberry is a new vegetable crop in Bulgarian agriculture. It has tasty fruits, very good storability and attractive shape. These traits make the crop suitable for growing, especially on small-scale farms and in order to enrich diversity of fresh vegetable production on the market. In many countries, investigations concerning growing cape gooseberry in different climatic conditions have recently been held such as Argentina (Cerri, 2006) , Hungary (Paksi et al., 2007) , New Zealand and India (McCain, 1993) , etc.
Further studies about technological practices are concerned with problems of fertilisation, growing of transplants and sowing time. Crawford (2004) pointed out that cape gooseberry is very adaptive to different soil types, although it prefers well sunlit places. The same conclusion, namely that this crop is not very demanding in terms of soil conditions, was also reported by Chernok (1997) . Crawford (2004) established that the cape gooseberry seeds germinate fast and this is a good prerequisite for seed propagation. Nevertheless, R. McCain (1993) recommends that for it is better to propagate it from seedlings to achieve successful growth. In South Australian conditions, Kendall (2008) The main goal of this paper was to investigate the possibilities for application of herbicides during vegetation of cape gooseberry.
Materials and methods
The experiments were carried out in the Experimental fields of the Department of Horticulture at the Agricultural University, Plovdiv, Bulgaria during 2009-2011 with the first Bulgarian variety of cape gooseberry Plovdiv. The plants were grown by transplants sown in the middle of March in an unheated plastic house and transplanted in the middle of May by scheme 70×50 cm. The experiments were conducted in four replications using 8 m 2 plots. Conventional technology was applied for the field production during the middle period of growing season in the south Bulgarian conditions.
At the beginning of flower bud formation, the following herbicides were applied: Afalon 45 CK (linuron 450 g/l) in the concentration of 100 ml/da and 150 ml/da and Agil 100 EK (propaquizafop 100 g/l) in the concentration of 85 ml/da and 150 ml/da by using intended 60 l/da water solution. The control variant was not treated, but it was hoed two times. Twenty days after herbicide application, the number and weight of the different weed species per sq. m. as well as perished cape gooseberry plants were established. The weight, length and diameter of fruits were measured in the full botanical maturity. The dry weight, total sugar, total acid and vitamin C were analysed by using the methods described by Stambolova et al. (1978) . The productivity was also determined. Statistical analyses were done according to ANOVA.
Results and discussion
In the experimental areas with cape gooseberry, the following weeds were mainly observed: Purslane -Portulaca oleraceae L., Johnson Grass -Sorghum helepense L., Chingma Abutilon -Abutilon theofrasti Med., Beet root -Amaranthus retroflexus L., Bindweed -Convolvulus arvensis L., Creeping Thistle -Cirsium arvense Scop., Fat Hen -Chenopodium album L. and Black Nightshade -Solanum nigrum L.
The results concerning the effectiveness of herbicides are shown in Table 1 . The application of Agil herbicide in cape gooseberry did not cause sufficient reduction of weeds. The lowest total number of weeds was counted in Afalon 150 ml/da. In this variant annual dicotyledon weeds amounted to 3.5 per sq. meter. This herbicide had high impact on Portulaca oleraceae L., Chenopodium album L., Amaranthus retroflexus L. and Solanum nigrum L. In a 100 ml/da dose, the number of the above mentioned weeds was significantly higher and reached 6.5 nr./m 2 . Agil controlled only annual and perennial monocotyledon weeds. Therefore, the density of weeds in the experimental plots was 91.6 (Agil 80 ml/da) whereas in higher doses, they amounted to 78.6. Statistical significance was established. The weight of the weed (Table 2 ) treated with Afalon was lower than in the control. The results indicate that in both doses of this herbicide the decrease was 15-17%. Higher density of weeds in variants with Agil also determined higher total weight. In a dose of 80 ml/da, the values of this parameter were two times higher in comparison with the control. In the next dose of this herbicide, the change in weed weight in comparison to non-treated plants was by 42% from the above. The applied herbicides did not demonstrate good selectivity (Table 3 ). The biggest percentage of dead cape gooseberry plants was recorded using higher concentration of Afalon and Agil, 23.85% and 18.85%, respectively. Lower doses cause perishing of 13.33% and 11.42%, respectively. Decrease in fruit weight was observed after using of the herbicides. This was especially found in the variants with higher quantity of herbicides -with 32.2% and 26.3% for 150 ml/da Afalon and Agil, respectively. The diameter and length of fruits also decreased, but to a lesser degree. The influence of herbicides was stronger regarding the second parameter in the variant Agil 150 ml/l, where length was smaller by 34.6%.
The most important assessment of the effect of each agricultural practice is its influence on productivity (Table 4) . After application of the herbicides, the yield of cape gooseberry was lower in comparison to control. The highest decrease was obtained in Afalon 150 ml/da, by 47.6%, followed by the lower concentration, by 39.8%. The yield was least decreased in 80 ml/l da Agil, but there was also significant reduction towards the non treated plants. On the one hand, this is related to the reduced number of plants as a result of their perishing due to the herbicides effect. On the other hand, decreased fruit weight also affects productivity. The highest density of weeds in variants with Agil is also one of the main reasons of reduced yield. 
Conclusion
The total weight and density of weeds was lowest in application of both investigated doses of Afalon.
Afalon herbicide primarily influenced the plants from Chenopodium album L., Portulaca oleraceae L., Amaranthus retroflexus L. and Solanum nigrum L., while Agil mostly affected weeds of Sorghum halepense L.
The highest percentage of dead plants was established after application of 150 ml/da Afalon, followed by the same dose of Agil. The productivity of plants treated with studied herbicides was lower in comparison to the control.
The investigated herbicides, Afalon and Agil, did not demonstrate good selectivity in cape gooseberry. 
